Inhibition of the angiotensin-converting enzyme decreases skeletal muscle fibrosis in dystrophic mice by a diminution in the expression and activity of connective tissue growth factor (CTGF/CCN-2).
The renin-angiotensin system (RAS), through angiotensin II and the angiotensin-converting enzyme (ACE), is involved in the genesis and progression of fibrotic diseases characterized by the replacement of normal tissue by an accumulation of an extracellular matrix (ECM). Duchenne muscular dystrophy (DMD) presents fibrosis and a decrease in muscle strength produced by chronic damage. The mdx mouse is a murine model of DMD and develops the same characteristics as dystrophic patients when subjected to chronic exercise. The connective tissue growth factor (CTGF/CCN2) and transforming growth factor type beta (TGF-β), which are overexpressed in muscular dystrophies, play a major role in many progressive scarring conditions. We have tested the hypothesis that ACE inhibition decreases fibrosis in dystrophic skeletal muscle by treatment of mdx mice with the ACE inhibitor enalapril. Both sedentary and exercised mdx mice treated with enalapril showed improvement in gastrocnemius muscle strength explained by a reduction in both muscle damage and ECM accumulation. ACE inhibition decreased CTGF expression in sedentary or exercised mdx mice and diminished CTGF-induced pro-fibrotic activity in a model of CTGF overexpression by adenoviral infection. Enalapril did not have an effect on TGF-β1 expression or its signaling activity in sedentary or exercised dystrophic mice. Thus, ACE inhibition might improve muscle strength and decrease fibrosis by diminishing specifically CTGF expression and activity without affecting TGF-β1 signaling. Our data provide insights into the pathogenic events in dystrophic muscle. We propose ACE as a target for developing therapies for DMD and related diseases.